This paper aim is to study lower airways' disorders in non-smoker patients with rheumatoid arthritis (RA) without respiratory symptoms and to reveal the correlations between the lower airways' disorders on one side and RA dependent variables and demographic variables on the other side. Our study included 145 women diagnosed with RA. Airways evaluation was assessed by spirometry. Patients with pulmonary radiological modifications, pulmonary diseases or respiratory symptoms (cough, dyspnea) were not included in the study. Bivariate analysis was used to analyze the obtained variables. The medium age was 56.28±10.24 years. The medium body mass index (BMI) was 27.66±3.23 kg/m2. The modifications of respiratory functional tests revealed by spirometry were the following: 15.86% had FEV1/FVC<70%, 32.41% of patients had FEF50<60%, 57.93% of patients had FEV1<80% and 66.89% of patients had FCV<80%. The repartition according to RA stage was: 60.68% in the IInd stage, 31.03% in the IIIrd stage and 8.96% in the IVth stage. Spirometry evaluated disorders of the airways and pulmonary interstitium are frequently found in patients with RA, without symptoms and without radiological anomalies.
Introduction
Lung involvement in patients with rheumatoid arthritis (RA) is frequent, most of the time symptomless. Among RA, other factors involved in pulmonary disease are: DMARS, infections due to immunosuppression and coexistent medical disorders (COPD, asthma, heart failure).
RA affects mostly the pulmonary interstitium, but the airways and pleura also (1) . The prevalence of distal bronchi obstruction in non-smoker patients, identified through functional respiratory tests varies between 0 and 24% (2, 3) and rises up to 60 % if high resolution pulmonary CT (HRCT) is used to detect obstruction (3) . This paper aim is to study the lower airways disorder in patients with RA and to reveal the correlations between the modifications of respiratory functional tests on one side and RA variables and demographic variables on the other side.
Material, method and patients study. All patients fulfilled the ACR 1987 revised for RA criteria. Partial results of this study were published in 2010 (4) .
Demographical variables, those related to RA and to patients' therapy (Table no.1) were obtained by interview. The following data was collected: personal pathological history, exposure to pulmonary pollutants, age, weight, height, BMI, smoker or not, stage of RA, age at RA onset, duration of RA, the presence of rheumatoid factor (RF), erythrocyte sedimentation rate (ESR), C reactive protein (CRP), disease modifying antirheumatic drugs (DMARD). Global assessment of the disease was performed by measuring on a visual analog scale (VAS) from 0 to 100 mm. Joint evaluation consisted in countering the painful joints (28 joints) and swollen joints (28 joints). Disease activity score 28 (DAS_28) was measured using the 28 joints, VAS and ESR.
Physical disability was assessed by means of modified Health Assessment Questionnaire, (M-HAQ). (5) Patients were considered seropositive if RF titer was ≥ 64 iu/ml at least in one determination.
All patients had a chest X Ray interpreted by an experimented radiologist.
Respiratory functional tests were performed with a spirometer (Chest Graph HI-105). The following parameters were measured: forced vital capacity (FVC), forced expired volume in one second (FEV1), forced expiratory flow at 50% of vital capacity (FEF50), FEV1/FCV ratio. Results were registered only if expire was correctly done. Both for FEV1 and for FCV the highest values of three consecutive measurements with a difference of less than 5% or 100 ml between the 3 curves were considered. FEV1/ FCV ratio was calculated The FEV1/FCV ratio was realized using the biggest values of FEV1 and FCV from the technical curves (not necessarily the same curve). FCV, FEV1 and FEF50 were expressed as percentage from the predicted values. Patients were classified as having large airways obstruction if FEV1/FCV was smaller than 70% and small airways obstructions if FEF50 was less than 60%. We used the American Medical Association classification, (AMA), to classify improper FCV and FEV1.
Criteria for exclusion from the study were:
• smoker patients • patients with diseases that could determine ventilatory dysfunction: heart disease (heart failure), pulmonary disease (COPD, bronchial asthma, interstitial pulmonary disease, acute pulmonary infections), thoracic deformities (e.g.: deformities due to osteoporotic vertebral fractures;
• patients in whom chest X-ray revealed cardiomegaly and/or pulmonary disorders
We used bivariate analyses to compare demographic variables and those RA related in patients with and without ventilatory dysfunction. In order to compare normal distributed continuous variables "t student " test was used, while for the continuous variable with non-normal distribution Mann-Whitney U test was used, for dichotomic variables χ² test was used. P was considered significant at a value less than 0.05.
Statistic analysis was performed on a computer program (MedCal for Windows 9th version).
Results and Discussion
Features of the studied group were presented in Table no.1.
The medium age of the patients was 56.28±10.24 years, the repartition on age groups is featured in (Figure 1 ): 3862% of patients under 50 years old, 42.75% between 50-60 years and 18.6% over 60 years old. The medium body mass index (BMI) was 27.66±3.23 kg/m2
Figure no 1. Patients repartition on groups of age
The modifications of respiratory functional tests revealed by spirometry were the following: 15.86% had FEV1/FVC<70%, 32.41% of patients had FEF50<60%, 57.93% of patients had FEV1<80% and 66.89% of patients had FCV<80% (Figure 2) . FCV was normal in 33.1% patients, 47.36% of patients had FCV between 60-79% from the predicted value, in 16.55% of the patients FEV1 was 51-59% from the predicted value while in 2.78% of patients FCV was <50% from the predicted value ( Figure 3) . As far as FEV1, in 42.07%of the patients FEV1 was within normal limits, 48.27% had a FEV1 between 60-79% from the predicted value, 6.2% from the patients had FEV1 between 51-59% from the predicted value and in 3.44% from the patients FCV was less than 50% from the predicted value (Figure no.3) 
Figure no 2. Patients repartition according to the presence of respiratory tests modifications Figure no.3. Patients classification according to the severity of FCV and FEV1 impairment
The medium duration of RA was 8,19 ± 7,92 years. Most of the patients were in the IInd stage (60.68%), 31.03% were in the IIIrd stage and only 8.96% of the patients were in the IVth stage ( Figure  4) . Rheumatoid factor was positive in 69.65% of the patients. Medium ESR was 45.18 ± 18.20 mm/h, and CRP level was 12.45 ± 10,18 mg/dl. M-HAQ score had a medium value of 1,68 ± 0,51, while DAS 28 score of 4.53 ± 1.4. DMARD (disease modifying anthirheumatic drugs) received by the patients was: 6% -biological therapy, 10% sulphasalazine, 45% methotrexate and 49% leflunomide.
Figure no 4. Patients repartition according to RA stage PR
We compared patients with and without ventilatory dysfunction, and no association between ventilatory dysfunction and demographical variables or RA related variables was revealed.
The high prevalence of obstructive and restrictive ventilatory dysfunction in our study is the same as other studies from the literature, studies which found a high prevalence of the respiratory dysfunction.
In our study we did not find correlations between the anomalies of the functional respiratory tests and the variables related to RA or demographical variables. In the study of Vergnenegre and co. (6) an association was revealed between the obstruction of distal bronchi -evaluated by FEF25-75 and the duration of RA. In another study, of Thierry şi co. (3), correlations between distal airways obstruction on one side and high resolution CT revealed bronchiectasis and bronchial infections, on the other side, were found. But no correlation between distal airway obstruction and RA related variables were detected. There were also patients in which spirometry was normal and high resolution pulmonary CT revealed lesions of distal bronchi, secondary to RA.
Conclusions
• Pulmonary disease in non-smoker patients with RA, with no radiological pulmonary modifications is frequent and symptomless. • Ventilatory dysfunction: obstructive or restrictive, in patients with RA, is usually mild.
• The prevalence of distal airways obstruction was 34.41% and in large airways was 15.86%.
• No correlations were found between the modifications of functional respiratory tests and RA dependent variables.
